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ABSTRACT
Satisfying the market needs for new food products is a challenge that every food
processing company faces as consumers have diversified into many groups and
necessities. Higher education institutions confront the same challenge in order to deliver
the precise knowledge and skills to prepare students to undertake the challenge of being
integrated to industry as new product developers.
Industry and academia were surveyed and responses were used to compare their
opinions about the importance of competencies currently taught in product development
courses, and their relevance to the process. Fisher’s Exact Test was used to compare the
distribution of the survey’s responses in each category and responses were ranked using a
Likert scale. Comments from both groups were used to suggest competencies (learning
outcomes) that need to be emphasized or improved in the current universities’ curricula.
During one semester, eight diverse students of a product development class were
observed and their performance in the competency or focus areas that had previously
been assessed in the survey portion of the study. Toward the end point of the course,
students’ opinions about their learning experience and how confident they felt in their
project work related to the competency listing that emerged from the survey data were
assessed through a focus group conversation. This data was then compared to the field
notes from the observed performances of these students by the researcher recorded during
the one semester course.
Fisher’s Exact test (Chi-Square =5.6985 , P-value=0.0212)suggest that
distribution of the opinions of both industry and academia are not different except for
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competency number three in question four for both surveys (Assessment of consumers
preferences) at α=0.05.

Distributions for these responses in this competency are

different. Competencies (learning outcomes) that have been recommended for inclusion
for graduate who will work in the product development arena are: ability to formulate for
large scale production and perform statistical calculations, understanding of project
management, ability to apply experimental design, understanding flavor and ingredients
applications and interactions, knowledge of processing and packaging, ability to foresee
trends and consumers’ needs, knowledge of culinary skills and ethnic cuisines, ability to
relate to others inside and outside the company (this includes communication skills such
as listening, ability to sell an idea, writing and skills to address and audience), and
understanding cost and pricing.

The researcher direct observations suggest that

undergraduate students perform with greater confidence when lectures are combined with
practical experience.

It was noted that students had a hard time connecting each

individual step of the new product development process with the comprehension of the
importance of each stage in attaining the reference goals of new product development.
Students’ opinions indicate they believe new methodologies would enhance their
approach to their learning process. Thus more hands-on application of the activities
within each stage gate process and gate could enhance their confidence in the current
course

learning

objectives

as

well

as

in

the

focus

areas

in

product

development(competencies) recommended though the surveys administered to the
industry and academic professionals during this study.
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CHAPTER I
LITERATURE REVIEW
Innovation
The idea that innovation belongs solely to the genius class is no longer held as the
only mean of innovation. With the right methodology, learning professionals can teach
innovation as effectively as any other skill (Moscynski, 2009). “Random, innovative
ideas, no matter how clever, will not deliver economic success unless they meet a
customer need better than the current method or fulfill a previously unknown or unmet
need.” (Moscynski, 2009). Moscynski, a well known author in the field of training and
development, classified innovation into two categories: a) new products never seen
before (e.g. electricity) and b) improvements to existing products. The second category
involves making an existing product either bigger, smaller, or the combination of existing
products into something different.
The first category of innovation is accomplished by geniuses (individuals with a
prodigious mind) and cannot really be taught. However, the second category can be
taught by learning professionals (i.e. individuals who facilitate knowledge such as
teachers, managers, etc), and students can improve with practice. This innovation is
carried out by teams consisting of a broad spectrum of employees, designers, customers,
manufacturers and suppliers that work together through a systematic process of looking
and thinking outside the box to solve problems. When the process is carried out in this
manner the results are significantly prolific, and new products can be discovered. New
food products are also developed this way.
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Innovation can be enhanced. Most innovation will flourish if we develop our own
and others’ creative talents. Innovation is the key encouraging us to think in terms of
making something bigger, smaller, or combined with something else. An organized
methodology (e.g. Design for Sigma Six-DFSS) can help us to first identify customers,
learn their needs, and deliver products or services that meet those needs. Innovation can’t
be commanded, but innovation can certainly be instructed, encouraged, and managed to
achieve an organization’s goals (Moscynski, 2009).
Innovation and New Product Development
According

to

the

on-line

Business

Dictionary

(http://www.businessdictionary.com, 2010), innovation is the “process” by which an idea
or invention is translated into a good or service for which people will pay. To be called
an innovation, an idea must be replicable at an economical cost and must satisfy a
specific need. Innovation involves deliberate application of information, imagination,
and initiative in deriving greater or different values from resources, and encompasses all
processes by which new ideas are generated and converted into useful products.
Innovation is the key word to achieve success during “new product development”,
because innovation is crucial in what kind of product will be developed, and its
concerned with the ingredients used, research resources, and the development process
itself.
The development of “new food products” in the food industry is a major field of
endeavor where innovation principles have been applied.

Additionally, the present

economical climate demands that the food industry innovates, and an understanding of
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consumers’ needs and preferences must be achieved in order to place a successful
product in today’s market (Ketter, 2009). To attain innovation, several models of new
product development have been proposed. Quality Function Deployment (Mizuno and
Akao, 1972) and the “Stage Gate® Process” (Cooper, 2008) are two of the most
commonly implemented processes in the food industry (Kahn, 2005).
Quality Function Deployment
Quality Function Deployment (QFD) was developed in Japan in 1972 by Dr.
Shigeru W. Mizuno and Yoji Akao, with the objective of translating consumer needs into
the technical design of new products. Quality Function Deployment links consumer
demands with competitors, manufacturers and every aspect of the new product
development.
improving

This minimizes and helps to detect problems at an early stage, thus

efficiency

(Cooper,

2001,

www.thequalityportal.com/q_know01.htm).

Comprehensive QFD may involve four phases or “houses”:
1. Product Planning (House of Quality): Translates customer requirements into
the product technical requirements.
2. Product Design: Translates technical requirements to key part characteristics
or systems.
3. Process Planning: Identifies key process operations necessary to achieve
specific product characteristics.
4. Production Planning (Process Control): Establishes process control plans,
maintenance plans, and training plans to control operations.
Robert G. Cooper (2001) explained in his book, Winning at New Products, how
the mechanism of QFD works: “QFD uses the model of four houses to integrate the

	
  

3

informational needs of the market, engineering, R&D, and management”. The first of the
four houses is the House of Quality (HOQ). Here consumer needs and perceptions
(marketing) are decoded for the research and development engineers. The House of
Quality creates the communication bridge between the consumers’ perception and the
company’s technical and innovative capacity (Cooper, 2001).
There are three more houses that complete the QFD process:
1. Second House: This house links the design attributes from the first house to
solutions.
2. Third House: Links the second house to process operations which includes
manufacturing and delivery.
3. Fourth House: Links the process operations to production requirements.
Quality Function Deployment is a process with many proponents specifically
because it involves the point of view of the consumer and promotes communication
among all the operational units within the company. Others look at QFD as a very
complicated process and prefer to use it only as a concept tool (Cooper, 2001).
Binner et al. (2003) concluded that several publications on the use of QFD for the
development of food products treated this method as a potentially useful tool that could
increase the chance for success, produce higher-quality products and decrease cost and
development time. However, their close evaluation of the available literature revealed a
limited number of examples of QFD used on the actual development or improvement of
food products. From their own experiences they concluded that application of QFD in
the food industry is more complicated than current literature suggests, and that its
strengths are applicable mainly in the improvement of current products, not for the
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production of truly innovative products. However, they summarized that QFD might
prove useful if adaptations to the method were made and the specific characteristics of
food ingredients taken into account.
Stage Gate® Process
Stage Gate® is a systematic new product framework that over 68% of US product
developers have implemented to overcome deficiencies in their new product development
programs (Kahn, 2005). This process was developed by Robert G. Cooper in an attempt
to provide a blueprint of the new product development process. Stage Gate takes place
within five stages from ideation to product launching. Before each stage is reached, a
gate (check point) must be crossed. In other words, the goals set for each stage must be
met before more resources are invested in the next step (stage) of the project
(http://www.12manage.com/methods_cooper_stage-gate.html, 2009, See Appendix A).
The stages of the Stage Gate Process are discovery (it is not a stage in the process
but it is considered the first step or the igniting step) scoping, building the business case,
development, testing and validation, production and launch (Cooper 2001). Stages are
described below.
Discovery
Even when it is not a stage, discovery is considered the trigger for the Stage Gate
Process and is characterized by exploring different possibilities within the bounds of the
company’s main focus (Cooper, 2001). Some very important actions companies take to
successfully accomplish the discovery stage are: collecting and handling ideas,
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consumer-led idea generation, camping out with the costumer, working with innovative
costumers, the value of €scenarios, harnessing the creative ability of the entire
organization, making fundamental research more productive.
1. Collecting and handling ideas: Often ideas that are not decided upon are
forgotten and never addressed. However, companies are now re-evaluating
ideas whose time had not come and improving on them in order to re-engineer
them. This assure that the time and resources invested in each previously
terminated project is of value to the company (Cooper et al., 2002)
2. Consumer-led idea generation: According to Linnemann, Benner, and
Verkerk (2006), “consumer-driven food product development is a must for
food companies in order to stay in the market. In this process, companies
have to take into account societal changes, like mass-individualization,
globalization and broadening of the quality concept, while also keeping track
of possible new technologies that offer opportunities for their product range.
Even today, many new product introductions still fail.
Promising
methodologies to improve the success rate of product development are based
on structured techniques, starting from consumer wishes…” (Linnemann et
al., 2006).
3. Camping out with the costumer: This anthropological approach takes
consumer-driven research a step forward by observing the consumer’s
environment and the everyday problems the consumer faces and thus opens
the door for new product opportunities and innovations. There is nothing like
walking in the consumer’s shoes! (Cooper et al., 2002).
4. Working with innovative costumers: Innovative costumers are very rare,
however, if identified they can provide shortcuts to research and development,
because these individuals already have innovative solutions to current
problems or have already developed a prototype anticipating consumers’
future needs. (Cooper et al., 2002)
5. The value of scenarios: This strategy has the sole purpose of visualizing what
new products a company should be assessing for development. It is important
to restrict the scenarios to those that are relevant to the company’s line of
products and deal with the extended market. Some questions that must be
asked are:
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1. What is the best future scenario?
2. What is the worst future scenario?
3. What other scenarios might occur?
4. What are the different dimensions that characterize each scenario and if
new technology will be needed?
Scenarios help industry understand in what direction the world is heading so, in
time, companies can make decisions as to what products will be developed, while at the
same time, influencing the trends (Cooper et al., 2002).
1. Harnessing the creative ability of the entire organization: In this strategy the
company invests in a Major Revenue Generator event where senior- and
middle-associates get together to explore trends, shift and changes in
consumer’s preferences, as well as determining if, within these trends, the
company can seize opportunities within these trends. Another field that is
explored is what changes in technology will impact the way the company does
business and how the latest technology affects consumers’ choices.
2. Making fundamental research more productive: According to Robert Cooper
in his article, Optimizing the Stage Gate Process, Part 1, many companies
have eliminated fundamental research laboratories. Corporate executive
officers argue that much of the research brings nothing new to the table and
often has no focus or direction, thus creating a financial burden on the
company. Cooper reminds us that fundamental research in a company needs
to have direction and must be targeted towards a company’s goals and main
focus. In other words, in industry research has a pre determine direction and
must also follow a stage-gate process which he identified as Stage Gate-TD
(technology development). In general, we can say companies use the
following criteria to evaluate their technology research projects:
1. Degree of strategic fit and its importance to the company.
2. Ability to impact company growth.
3. Potential for reward or profit.
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4. Feasibility.
5. Possesses competitive advantage (Cooper et al., 2002).
After approaching Discovery, the team is ready to cross the first gate where ideas
will be looked at to make sure they are within the arena of the company and will get the
go ahead to spend more resources in deciding which of the ideas are worthy of moving on
through the following stage at a given time (Cooper, 2001).
Stage One (Scoping)
The spirit of this stage is to spend some money and time in a more in depth
research of the market, the key goal is to gather more information to be ready to present
the idea at gate number two. In stage one, resources are formally allocated to the project
and the team makes a preliminary assessment of the market, the company’s technical
capabilities, and the business and financial aspects of the proposed product. Ready to
cross gate two the NPD team is armed with a more complete idea of all the project’s
components and here the gate keepers will decide to terminate the idea or allow its
passage to stage two.
Stage Two (Building the Business Case)
This is the homework stage. Here some serious research must take place in order
to move on to development or definitively place the project in the file of ideas that are
waiting for the right time to be executed. This stage is characterized by three main
components:

	
  

8

1. Product and project definition
2. Project justification
3. Project plan or course of action
In order to build the business case the following actions must be achieved:
•

Study users’ needs and wants.

•

Perform competition analysis.

•

Assess the market.

•

Prepare a detailed technical assessment.

•

Test the concept by asking the consumer.

•

Prepare a detailed financial and business analysis.

•

Develop a plan of action

Often the lack of stress or the omission of one of these actions will result in the
early termination of the project due to insufficient backup information. The project is
now ready to move to the next gate (gate three) where the new product development team
will meet representatives of all company departments involved in decision making,
finances, marketing, and production. The new product development team now needs to
sell the idea and the only way to do so is to be prepared to demonstrate that the project is
profitable.
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Stage Three (Development)
The goal of this stage is to deliver a prototype that has been consumer tested and
has been quality validated through in-house, alpha, and lab testing.
In this stage, two major problems can arise. First, the final product may not
receive the same enthusiastic acceptance as the original concept. Consumers´ requests
may have been ignored or overlooked or technical difficulties may have altered the
original product design so the product falls short of the product portrayed in the concept
test. Second, a setback can occur due to change. In other words, because new product
development can take months and sometimes years, consumer’ preferences may change
or may have been fulfilled by a competitors product. This can then leave the new product
development team with a product that will not make it through the next gate.
Stage Four (Testing and Validation)
In this stage the validity of the project is tested. The product itself, the production
process, and the customer acceptance are put under scrutiny in order to assure the project
still responds to current market demands.
Specific actions to validate the project are:

	
  

•

In–house product tests.

•

User or field trials of the product.

•

Trial or pilot productions.

•

Pre test market.

•

Revise business and financial analysis.

10

It is not surprising that stage four’s outcome is sometimes negative, and the
project can be sent back to stage three to be rectified or in the worse case it can be
terminated.
If validation is successful, the project will cross gate five towards stage five. Gate
number five is a place to make sure that the financial return will be as expected, and that
the launch and operations start up plans are appropriate. This is the last gate where the
project can be “killed” before the product is launched.
Stage Five (Launch)
Once the project has reached this stage, provided no unforeseen events arise, its
implementation will depend entirely on the execution of the marketing plan and the
operation or production plan. It is here where a well planned strategy and enough
resources to execute a launching will guarantee a smooth transition to a successful
product.
Post Launch Review
Following commercialization the new product development team reviews the
product performance in the market as well as the whole process to detect mistakes,
missed datelines or any other deficiencies that can be improved in future projects. In
other words a critical assessment of latest data on revenues, costs, expenditures, profits,
and timing are closely compared to those goals set at the very start of the endeavor.
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Understanding the core concepts of important new product development
processes is important as it is to analyze how they can be integrated into a company’s
specific design.
Company-Specific Design
Cross and Sivaloganathan (2005) acknowledged the adoption of the stage-gate
model by certain companies. However, they pointed out that a number of design models
have been proposed by design researchers, but have not been adopted by industry because
they are too generic. To assure success, companies must effectively manage project risk
and concurrent development. Cross and Sivaloganathan are in favor of the stage-gate
model as it achieves the required control within the commercial environment, but the
number of stages depends on the degree of risk and control necessary.
These authors divide “knowledge” into the categories of “basic” and
“specialized”. Their paper summarizes 100 key design methods from basic knowledge
and suggests when they should be used. “Company-specific” design methods from
“specialized knowledge” are also identified.

Effective “commercial design models”

should incorporate:
a) The stage-gate process designed for the particular project risks and control
needed.
b) The required level of concurrency.
c) Appropriate basic design methods in the different stages.
d) Appropriate specialist design methods for the different stages.
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Their paper (Cross and Sivaloganathan, 2005) proposed a six-step methodology to
develop this “company-specific design process model”.

Management of the design

process is the key issue in the development of a successful company-specific design
model.

They proposed that companies should examine their projects to identify,

document, and manage company-specific risks within each of these general headings to
avoid difficulties and setbacks during the project.
Context-Driven Innovation
However, Euchner (2008) stated that not all innovation need pass through either
of the above processes. He stated that new product innovation often fails dramatically in
large companies. He argued that most new, successful products don’t pass through the
stage-gate process, where ideas are collected and then sent through a filtering process to
“weed out” the weaker ideas. He also debunks the myth that all successful new products
need to be brilliant strokes of insight or genius. He proposed that “invention” is a
multitiered process where the first round is tightly tied to seeking a deeper understanding
of user needs.
Euchner (2008) argued that most new products stem from tacit insights, crossorganizational communication and serendipitous events. Many times an idea has already
been “kicking around” within the organization. Employees sometimes create and manage
a series of “contexts” to nurture an innovation. Euchner calls this “context-driven”
innovation, opposed to the search for the “big idea”. His company, Pitney Bowes, uses
this process called, “customer-centered innovation” because of its strong reliance on the
customer for direction. “It systematically navigates a shifting landscape defined by four
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contexts: the strategy and capabilities of the business, the needs and values of the target
customers, the potential of emerging technologies and raw economics.”
His process starts with the formation of a cross-functional team with backgrounds
in marketing, engineering, anthropology, and business strategy. Then a strategic question
is formulated that identifies a market and trends or events in the worlds of business,
technology or society that make the area of possible strategic interest. The next step is to
clarify the opportunity space (in Stage Gate this helps the company to identify if their line
matches the consumer’s need) which is examined from multiple angles in an effort to
narrow the focus of the research while maintaining the strategic intent. In the “context”
of the strategic question, a systematic collection of qualitative information from people in
the target customer’s world is undertaken by actually visiting the customer locations to
observe people doing their jobs. The goal is to understand the customer’s world from the
perspective of those living it. The accumulated information is analyzed to identify
compelling needs or values relevant to the strategic question. “A good set of needs
serves both as a constraint and as the agent for releasing remarkable creative energy”
(Euchner, 2008). However, many times important needs are difficult to express in words,
thus, the importance of constructing “prototypes” or actual physical structures or models
that represent stated needs of consumers.
Through a series of “brainstorming” sessions with the team, sometimes 2 to 3 per
week, the “needs” and “solutions” are defined, modified, re-defined, etc. until some type
of physical structure can represent them (i.e. a foam model, cardboard structure,
storyboard, etc.). Then these structures are taken back to the consumers to make sure that
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the real needs are correctly understood, and that customers are receptive to the proposed
solutions. “Solution(s)” are formulated into “value proposition(s)” and subsequently
subjected to several brainstorming sessions. The “context” has broadened to include
thinking about all four aspects of the opportunity: user value, technological feasibility,
business risks and profitability. The design space has been kept manageable by balancing
a “narrowing” of focus with the “broadening” of concerns. By imaginarily overlaying
this concept on the Stage Gate Process it can be observed these actions correspond to
discovery, scoping (stage one), and building the business case (stage two).
After a promising “value proposition” has been well-defined, then an
identification is sought for the risks involved to business.

This is done through a

sequence of trials with real users in the context of their work. Modifications to the
“solution” are sometimes made by this “trial and error” procedure. By conducting this
“customer-centered” testing and refinement prior to product development, the transition
from research and development to a new product is smoother.
During a typical product development case, a cross-functional team has been
developed, the concept has been validated with real customers, a prototype has been
tested in the context of use, and key technical and business issues have been addressed.
As a result, the business case for progressing carries less risk than other projects. Efforts
are already in effect to address remaining risks. Thus, the likely success of the concept is
greatly increased.
Euchner (2008) summarized that “new product development” must replace the
myth of the “brilliant idea” with a model for innovation based on a careful understanding
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and systematic tightening of constraints, called “customer-centered innovation”. This
manages the “contexts” in which innovation occurs. The “concepts” are not pre-existing
ideas, but emerge from the contexts. He argued that the critical task of innovation is
“evolution” not “selection”. The process is to generate ideas and “morph” compelling
concepts to meet a variety of concerns, not to “weed out” weak concepts and hope that a
few stronger compelling ideas survive.
Current Challenges for Industry and Academia
Industry
Industries as well as Academic institutions face the challenge of educating
professionals in the “new product development” career. However, it also should be noted
that even within the industrial side of “new product development”, efforts are
continuously made to remind executives and managers of the importance in providing the
proper atmosphere and methodologies to promote new innovative products, services or
processes by their employees (Ketter, 2009).
According to Myers (1977) some 30 years ago, the US business record on new
product success was deplorable. Eighty ideas were required in order to produce one
successful product. Seven out of eight hours devoted to technical product development
were spent on products that failed at some stage of the introduction process. Out of every
10 products that emerged from research and development (R&D), five failed in market
and product tests, and only two became commercial successes. For every five consumer
products placed into test markets, only one was successful. “For a business system that

	
  

16

leads the world in managerial competence and in technological sophistication this is
surely a deplorable record.” (Myers, 1977).
Seven years later, Hearny and Hinson (1984) reiterated the record of new product
success was lamentable and stated that “companies that fail to develop new products will
eventually see profits diminish. Yet for a surprising number of companies, product
innovation is not a strength.” These authors called for a reexamination of the way “new
product development” is approached.

It is evident through recent studies that this

continues to be a challenge for manufacturers (Hearny and Hinson, 1984; Szwejczewski
et al., 2008).
There is need for additional research on just how companies carry out new
product development and how they manage risk. Developing a new product involves
risk. Several writers on the subject of product development have suggested various
approaches for determining and managing risk. However, while much has been written
about how firms should manage risk, there has been very little research regarding what
companies are doing in practice (Szwejczewski et al., 2008).
Cooper and Kleinschmidt (2003) critically studied the management process of
252 new product histories at 123 firms. These authors presented to each company a set
of 13 activities that form a general “skeleton” of a new product process and then
examined how this structure was modified by the firms and how well various stages of
the process were executed. Companies varied in their practices, and while the mere
presence of this “skeleton” doesn’t guarantee successful new products, certain activities
of the firms were singled out as particularly weak. The authors argued that firms should
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consider placing more emphasis on market studies, initial screening activities and
preliminary market assessment.
Cooper and Edgett (2003) reported on a current lack of resources in companies
for new product development with severe consequences:

projects take too long to

market, projects underperform and firms conduct too many low-value projects. An
estimated 75% of NPD programs fail commercially, while 55% of businesses confess that
their product development effort has failed to meet its sales and profit objectives (Cooper
and Kleinschmidt, 1995).

Equally disturbing is the opportunity cost of product

innovation--the missed opportunities. Simply put, far too great a proportion of resources
is spent on mediocre and small projects (i.e.:

tweaks, enhancements, fixes,

modifications) that yield low returns to the company (Cooper et al., 1998). While these
performance questions have been posed for decades, most of the explanations offered are
symptoms only. The roots of the problem can be traced to a much more fundamental
cause which plagues most firms' product development efforts: namely a significant
shortage of resources devoted to NPD. As one senior project leader declared:
“We don't deliberately set out to do a bad job on projects. But with seven major
projects underway, on top of an already busy "day job," I'm being set up for failure ...
there just isn't enough time to do what needs to be done to ensure that these projects are
executed the way they should be ... and so I cut corners.” (Cooper et al., 1998).
This project leader is not alone in her concern. Surveys and benchmarking studies
reveal that the NPD resource deficiency is widespread and harmful. A lack of both focus
and adequate resources surfaced as the number one weakness in businesses' new product
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development efforts in a major benchmarking study by the American Productivity and
Quality Center. Project teams working on too many projects or not sufficiently focused
on NPD work (Cooper, 1998). The weakest areas were marketing resources (47% of
businesses were very weak here) followed by Manufacturing/Operations resources for
NPD (29% of businesses very weak).
These numbers confirm an earlier study in which deficiencies in the number of
resources in all areas related to NPD (R&D, Marketing, Sales and Operations), were
identified as significantly and seriously insufficient when it came to NPD (Cooper, 1998).
Further, adequate resources devoted to new product development was one of the three
strongest drivers of new product performance. The most commonly-used performance
metric was the percentage of sales from new products, and the strongest driver of this
metric was how great a percentage of sales the business spent on R&D.
Importance of Knowledge about Consumers
Bogue and Sorenson (2009) studied the importance of obtaining and managing
knowledge on customers and products during the development of new products. They
maintained that new product development (NPD) is a knowledge-intensive process. In
the specific field of innovative beverage development, these authors argue that failures in
the development process stem from a lack of proper management of customer
knowledge, as well as, in knowledge management between functional disciplines during
the early stages of development. They investigated the concept of customer knowledge
management at an early stage of NPD through the use of advanced concept optimization
methods with the development of new beverage products. Their research identified two
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hypothetical functional beverage concepts with high levels of customer acceptance,
through a survey of 400 customers in Ireland.

These researchers insist that the

identification and management of customer knowledge during the early stages of NPD
can assist firms to overcome customer acceptance issues dealing with new products.
Methodologies that advance both a firm’s understanding of customers’ choice motives
and value systems can increase the chances of new product success in international food
and beverage markets.
Academia
At this current time, there remains glaring deficiencies in how companies pursue
new product development. It would be helpful to review the goals (competencies) at the
educational and experiential levels to gain insight to the overall preparedness of newly
hired individuals or those new to the product development team in manufacturing. A
general perusal of current curricula may serve to enlighten us as to possible deficiencies
in the academic formation of career NPD professionals, or to the formation of our
corporate executives that will oversee R & D projects in the future.
Action-Learning Approach
Stage Gate and Quality Function Deployment have proposed to manage new
product development, and indicate that the marketing and design functions are no longer
independent entities that can meet both external demand and internal requirements of a
new product decision (Gemser and Leenders, 2001).

Since product designers or

engineers have little knowledge of sound business judgment and management skills,
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effective cross-functional team-work would seem to be a more plausible solution for the
production and sale of successful new products (Baxter, 1993; Chin et al., 1996).
New product development is a core subject given in many university programs in
business studies and engineering management. Academia has recognized a pressing need
to deliver new courses and/or redesign current curricula for instruction on new product
development (Sun et al., 1999). The instruction of this subject is complex and includes
both technological elements (equipment, technology, materials) and managerial elements
(human resources, planning, costing). The difficulty for professors is how to present this
complex information in an understandable manner. Traditional classroom lectures just
emphasize theoretical aspects, leaving out the all-important cross-functional component
of new product development. To teach NPD, one needs to teach creativity, which
increases students’ confidence and releases new thoughts and ideas (Eiffert, 1999; van
Dijk and Jochems, 2002). If courses are instructed with an interactive, “action-learning”,
alternative approach, then a balance between theory and practice is obtained (Whitefield
and Tummula, 1996). This approach should simulate “real-life” situations and facilitate
student participation and teamwork to achieve common goals.
Pun et al.

(2003) reviewed the concepts of new product development and

discussed, from an academic standpoint, a change from traditional lectures toward
“action learning” approach for teaching NPD. They proposed a design and delivery
method for an undergraduate course using experience from an engineering department at
the University of the West Indies, Trinidad and Tobago. The course emphasizes student
participation, teamwork, group decision-making and learning process evaluation. In
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addition to regular classroom lectures and tutorials, the course incorporates group
learning activities and a competitive management workshop. This approach facilitated
individual and group learning through the application and integration of knowledge and
skills, and allowed students to experience the cross-functional activities in managing
NPD and production operations. Encouraging results were obtained from workshops in
student learning and development. The “action-learning” approach stressed teamwork
and student participation, providing learning elements missing in conventional NPD
courses. Students learned best from stepping back and thinking about what they have
done and why. The accompanying course workshop was key in allowing the carrying out
of team objectives and embodied organizational functions from product design to
auditing and managerial reporting in a competitive environment.
Michigan State University at its esteemed Eli Broad College of Business and its
Graduate School of Management offers a Master’s in Business Administration.
However, an examination of the current list of courses shows a one credit course in New
Product

Development

out

of

15

courses

(http://www.reg.msu.edu/academicprograms/ProgramDetail.asp?Program=6037).
New Product Development Competencies
The question remains, “What are the specific competencies that must be delivered
in a classroom or educational environment in order to prepare students for the real world
challenges when they are incorporated into the job force? According to Melanie Wolkoff
in her article “Research and Development Chefs Blend Food Science with Culinary
Prowess to Feed Millions”, where she interviewed successful chefs in the field of new
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product development the following were traits chef commonly recommended students
interested in pursuing a R&D career must develop during their school training: learning
about trends, ingredients and technology, communication skills, strong science
background, hands on experience, ability to meet datelines, ability to find solutions, enjoy
learning about ethnic cuisines, patience (Wolkoff, 2009).
It is Kit Fai Pun et al. who so accurately stated NPD is a cross-functional process,
therefore, students need to be trained in several disciplines to guarantee full
understanding and participation in the process of product development (Pun et al., 2003).
According to the Research Chefs Association (RCA), universities that are
recognized as offering curricula that meet their standard will provide students with
knowledge and skills to master the following competencies in new product development:
http://www.culinology.org/develop-a-degree-program
1) Principles of Marketing
a) Be able to read, understand and interpret market trends and data.
2) Food product development process
a) Demonstrate the steps necessary to develop new products form ideation to
product roll out.
b) Describe cost controls, including cost evaluation of products, return-oninvestment (ROI), and cost-of-goods (COGs).
c) Describe current and projected trends.
3) The “Gold Standard”
a) Evaluate Gold Standard recipes as part of the food product process.
4) Product commercialization
a) Demonstrate the steps required for recipe development and conversion to
formula ratios.
b) Documentation
c) Ability to develop prototype/protocept.
d) Explain the limitations of large scale production.
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Other competencies and skills noted on in several college syllabi are:
•

Familiarity with the innovation process and its importance to the NPD
process;

•

Ability to analyze available market research resources for proposed product;

•

Assessment of consumer preferences;

•

Performance and interpretation of nutritional analysis;

•

Assessment of ingredients availability for product development;

•

Testing for shelf life;

•

Implementing a food safety plan for the product;

•

Experience in conducting sensory evaluation on product;

•

Developing product with clean labeling;

•

Developing basic packaging design;

•

Familiarity with large scale production systems;

•

Planning a successful product launch;

•

Performing post launch review and assessment

The syllabi were obtained from the universities websites www.vt.edu;
www.msu.edu; www.clemson.edu, www.cornell.edu; www.unl.edu; www.ncsu.edu
among others and the syllabi were posted during fall of 2009 and spring of 2010.
In their study “Changing Culinary Occupation: Surfacing Working Lives of
Research Chefs”, Borchgrevink, Sciarini, and Condrasky surveyed the Research Chefs
Association (RCA) research chef membership in order to collect information about their
experience in new product development for food manufactures. The aim of this study
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was to bring to light the work life of research chefs, so as to provide needed information
for those interested in the research chef career (Borchgrevink et al., 2009)
Chefs were asked to share both satisfactory and unsatisfactory experiences in
order to get a better understanding of their everyday experiences, a total of sixty stories
were received and they were split into the following categories:
Satisfactory Experiences
•

Client feedback and interaction experiences

•

Consumer feedback and interaction experiences

•

Successful volume production experiences

•

Peer recognition and lifestyle experiences

Unsatisfactory Experiences
•

Challenges to professional credibility

•

Product and idea failure experiences

•

Quantity overwhelming quality experiences

•

Ethically challenging experiences

Results of this study show the research chef occupation is growing together with
the challenges to produce tastier, more nutritious and safer food products.

Both

satisfactory and unsatisfactory experiences indicate the scope of research chefs’ expertise
goes beyond the culinary aspects of their profession (Borchgrevink et al., 2009).
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Study Objectives
As shown by the literature review and the Research Chef’s study the areas of
expertise on a research chef engaged in product development are not limited to kitchen or
bench top skills.
Therefore, a new product developer must, among others things that have been
already mentioned, be a communicator, a scientist, a professional with strong ethical
values, and an artist of mass production.
It is evident that education and experience contribute to the product developer
readiness to assume the responsibilities imposed by the challenges of creating products
for consumers that demand a true understanding of their needs and budget capabilities.
This study will accomplish the following objectives by exploring the opinions
from the food manufacturing industry, academia representatives and undergraduate
students in order to review the skills, knowledge and attitudes applied to the new product
development process:
1. To compare the opinions of industry and academia as to what new product
development skills are the most relevant for the new product development
process
2. To determine which competencies need to be improved and/or added in a
NPD course, according to the current demands of the food industry.
3. To assess students who have successfully completed a NPD course that
includes both the improved competencies as well as the newly detected
competencies obtained from both industry and academia members.
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CHAPTER II
MATERIALS AND METHODS
Questionnaire
A questionnaire was designed to assess both industry food product development
professionals (See Appendix B) and academia representatives (See Appendix C) about
new product development competencies relevance and potential deficiencies. The design
of the questions was done utilizing a Likert scale. Participants were allowed to rank
competencies using a scale from 1 to 6. Questions regarding the importance or relevance
of new product development used one as the less relevant and six as the most important
or relevant. Questions regarding deficiencies in all the competencies assessed used one
to indicate no deficiency and 6 to indicate extremely deficient. All the questions offered
the participants a N/A (non applicable) option.
The participants were randomly selected from the RCA members certified as
Certified Research Chefs and Certified Culinary Scientists, and from Institute of Food
Technologist (IFT) volunteer directory. IFT members who were closely related to the
new product development process both in industry and academia received the
questionnaire. Once the participants were selected, an Institutional Review Board (IRB)
form was submitted to request authorization to proceed with the surveying process. The
IRB number assigned was 2009-227.
The competencies assessed were obtained from the Research Chef Association
(RCA) core competencies for business of product development process (Principles of
Marketing, Food product development process, The “Gold Standard”, Product
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commercialization), and from competencies taught in different Food Science programs
including Nebraska State University, Clemson University, North Carolina State
University, Cornell University and other recognized food science programs.
The questionnaires were sent to one hundred and eighty eight members of
industry. Participants were asked to describe their current position within the company
and had the option of choosing more than one descriptor. Table 1 list the job descriptors
used.
One hundred and thirteen members of academia were e-mailed with the
questionnaire. Participants were asked to describe their current position within their
institution and had the option of choosing more than one descriptor. Table 2 lists the job
descriptors used.
Table 1. Job description of participants in the industry questionnaire.
Academic/College/Teaching
Food Scientist/Technologist
Research Chef
Corporate Chef
Chef
Nutritionist/Dietitian
New Product Development
Sales
Management/Administration
Marketing
Business manager for R&D function
Certified Culinary Scientist
Food Microbiologist/Food Safety
Consulting
Sensory and Consumer Insights
Process engineer/project manager
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Table 2. Job description of participants in the academia questionnaire.
Professor
Researcher
Program Director
Industry Liaison
Public Service/ Extension Agent
Consultant
The questionnaire for industry addressed participants with sixteen questions and
the questionnaire for academia asked twelve questions. The total number of questions
was different for each survey because some of the subjects were not pertinent to
Academia or Industry respectively (i.e., academia was inquired about teaching techniques
and tools used in the classroom). The main focus of the questionnaires was to ask
participants about the most important competencies a newly graduated professional needs
in order to be successfully incorporated in industry as a product developer (Questions 4,
5, and 6 in both questionnaires) and about the most common deficiencies participants
encounter after hiring newly graduated professionals as new product developers
(Question 8 in the academia questionnaire and Question 10 in the industry questionnaire).
Each question gave the participant the option to comment and expand upon their opinions
in order to identify other competencies considered relevant by the respondent that could
be addressed in a product development course or added to competencies not included in
the

Research

Chef

Association

description.

Survey

Monkey

http://www.surveymonkey.com was used as the repository to generate, post the
questionnaire, collect, and for preliminary analysis of the responses.
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A letter of introduction (Appendix D and E) was sent to both groups of
participants along with the link to the questionnaire repository. Each person was given a
week to answer the questionnaire, and throughout the week two reminders reiterating the
request to complete the survey and were sent to each participant. Dillman’s (2000) Mail
and Internet Surveys: The Tailored Design Method was referenced to follow through the
entire questionnaire process.
Statistical Analysis
After data was collected, frequencies and relative frequencies of each competency
were calculated as rated by the survey participants. The rating was done based on the
importance or relevancy of the specific competency for the new product development
process. Tables of frequencies and relative frequencies the opinion of both industry and
academia were constructed.
Fisher’s Exact Test was employed to compare the distributions of responses from
both academia and industry, and the Chi-square value and the p-value were reported for
each competency. Because some categories had small numbers, some categories were
pooled. There were six initial categories for each of the questions analyzed in this study
and they were collapsed into three categories as follows:

not important, slightly

important and somewhat important were collapsed into a category called SI (somewhat
important), the next category was I (important) and the third category pooled very
important and extremely important into EI (extremely important).
applicable) category was not used to compute Fisher’s Exact Test values.
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The N/A (non

The same analysis was performed on the competencies for which participants
believed newly graduated professionals demonstrated need for increased proficiency and
experience. The results were reported in tables. Categories were also pooled for this
questions as follows: not deficient was one category, slightly deficient and somewhat
deficient were collapsed into a category called SD (somewhat deficient) the next category
was D (deficient) and the fourth category pooled very deficient and extremely deficient
into ED (extremely deficient). The N/A (non applicable) category was not used to
compute Fisher’s Exact Test values.
From the results obtained, a list of competencies that were identified to be highly
important for the new product development process was created. The competencies to be
improved or added in a new product development course were recommended based on
the feedback data from respondents that indicated a high degree of deficiency at the
current point in time. Thus, new competencies were identified and constructed from
comments provided by the study questionnaire participants.
In-Class Observation
During the course of one semester eight students were observed while taking
Clemson University’s New Food Product Development; a course offered by the Food
Science and Human Nutrition Department. This course utilizes a strategic ad systems
approach to integrate product development practices for developing new food products
with a team setting (the class was divided into three teams whose performance was
observed during the length of the semester course). The course focuses on the StageGate process for moving from product idea to launch and the application of sensory
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analysis techniques. It introduces systems and techniques that improve the quality of
information at each stage to ensure that product and process design is aligned with
consumer needs and quality expectations, and reduced time-to-market, while meeting
corporate financial targets. As one course within the bachelor degree with three hours of
lecture and three hours of lab weekly for one semester, a number of RCA core
competencies for approved programs are incorporated.

Thus, special attention is

provided for those competencies and skills most relevant to prepare newly graduated
college students to integrate to a new product development team. During the semester of
this study, the course further incorporated the newly identified competencies derived
from the executed questionnaire to industry and academia.
Main topics covered in the spring 2010 course included:
•

Forming and leading cross-functional new product development teams.

•

Consumer trends and new product development.

•

Stage Gate Process.

•

Packaging.

•

Functional ingredients.

•

Market analysis and business concepts.

•

Shelf life studies (HACCP)

•

Sensory Science.

•

Product launch and Post-launch assessment

Student learning objectives included: developing and presenting a prototype of a
new healthy food product for children, application of the Stage-Gate product
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development process, replicating sensory analysis procedures, and submission of the
team product and report to an ingredient company national competition.
Focus Group
In order to assess how the new product development course impacted the student
performance, students participated in a focus group and were asked to describe how the
course materials and lab experiences prepared them to successfully complete the class
project (submission of the team healthy product for children and corresponding report to
an ingredient company national competition within the 15-week semester timeline).
The focus group script was organized to allow each class member to give their
opinion on specific relevance of each competencies monitored in this study. The students
were asked if they felt competent in relation to the specific competency. Students who
describe themselves as competent are expected to understand the basic food science
concepts involved in each competency and their importance to the NPD process, to be
able to access information pertinent to each competency, and to be able to perform basic
tasks related to the new product development. Students were also asked to suggest new
knowledge, skill, or competencies they felt were important, but were not addressed
during the course; what deficiencies they believe they had during the project execution
and which skills they thought would have helped them to attain a higher degree of
success. At the end, participants were given the opportunity to express any ideas or
comments pertinent to the course.
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Data collected during the focus group was compared to the observations recorded
during the course duration and summarized in a table.
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CHAPTER III
RESULTS
Demographics of Survey Participants
Participants were asked to describe their current position within their institution
and had the option of choosing more than one descriptor.

Job descriptions were

distributed as shown in Table 3 for industry and Table 4 for academia.
Table 3. Results of job description of participants in the industry questionnaire.
Current Position
Academic/College/Teaching
Food Scientist/Technologist
Research Chef
Corporate Chef
Chef
Nutritionist/Dietitian
New Product Development
Sales
Management/Administration
Marketing
Business manager for R&D function
Certified Culinary Scientist
Food Microbiologist/Food Safety
Consulting
Sensory and Consumer Insights
Process engineer/project manager
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Percent of
n=63
1.6
58.7
11.1
1.6
1.6
1.6
31.7
1.6
15.9
1.6
1.6
1.6
1.6
4.8
3.2
1.6

Table 4. Results of job description of participants in the academia questionnaire.
Percent of
n=18
88.8
11.1
0.0
5.6
0.0
5.6

Current Position
Professor
Researcher
Program Director
Industry Liaison
Public Service/Extension Agent
Consultant
Survey Results

Academia and Industry Responses for Questions Four, Five, and Six
A total of eighteen questionnaires from academia and sixty-three from industry
were analyzed in order to compare their responses to questions number Four (Review the
following ideation and scoping skills which could be covered in a New Product
Development (NPD) course. Rate each item relative to industry needs), Five (Review the
following research and development skills which could be covered in a NPD course.
Rate each item relative to industry needs), and Six (Review the following production and
launching skills which could be covered in a NPD course. Rate each item relative to
industry needs).
Tables below show responses from both groups comparing how each competency
was ranked. Data reported are relative frequencies followed by frequencies. Each table
corresponds to the skill or competency subject to ranking in each of the question. Tables
5 through 9 correspond to Question Four. Tables 10 through 17 correspond to Question
Five. Tables 18 through 19 correspond to Question Six. Data in the tables corresponds
to the pooled categories. Results for Fisher’s Exact Test to compare distributions of
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Ideation and Scoping Skills (See Appendices F for unspooled tables, and
Appendices G and H for graph of the unspooled data for industry and academia)
Question Four: Review the following ideation and scoping skills which could be
covered in a New Product Development (NPD) course. Rate each item relative to
industry needs.
Table 5. Familiarity with the innovation process and its importance to the NPD process.
Academia
Industry
Category
n=18
n=63
Somewhat Important
11.1 (2)
12.7 (11)
Important
22.2 (4)
23.8 (15)
Extremely Important
66.7 (12)
66.7 (37)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding familiarity with the innovation
process and its importance to the NPD process did not significantly differ.
Chi-Square = 0.4969
P-value= 0.5995
Table 6. Ability to analyze available market research resources for proposed product.
Academia
Industry
Category
n=18
n=63
Somewhat Important
11.1 (2)
20.7 (13)
Important
22.2 (4)
36.5 (23)
Extremely Important
66.7 (12)
42.9 (27)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding the ability to analyze available
market research resources for proposed product and its importance to the NPD process
did not significantly differ. Chi-Square = 2.6540
P-value=0.1177
Table 7. Assessment of consumer preferences.
Academia
Industry
Category
n=18
n=63
Somewhat Important
0.0 (0)
15.9 (10)
Important
17.7 (3)
30.2 (19)
Extremely Important
83.3 (15)
54.0 (34)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding assessment of consumer
preferences and its importance to the NPD process significantly differ.
Chi-Square =5.6985
P-value=0.0212
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Table 8. Performance and interpretation of nutritional analysis.
Academia
Industry
Category
n=18
n=63
Somewhat Important
33.3 (6)
23.8 (15)
Important
38.9 (7)
42.9 (27)
Extremely Important
27.8 (5)
33.3 (21)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding performance and interpretation of
nutritional analysis and its importance to the NPD process did not significantly differ.
Chi-Square =0.5454
P-value=0.4888
Table 9. Assessment of ingredients availability for product development.
Academia
Industry
Category
n=18
n=62
Somewhat Important
16.7 (3)
3.23 (2)
Important
22.2 (4)
21.0 (13)
Extremely Important
61.1 (11)
75.81 (47)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding assessment of ingredients
availability for product development and its importance to the NPD process did not
significantly differ. Chi-Square =3.1284
P-value=0.1109
Research and Development Skills (See Appendices I and J for graph of the
unspooled data for industry and academia)
Question Five: Review the following research and development skills which
could be covered in a NPD course. Rate each item relative to industry needs.
Table 10. Conducting cost analysis on product.
Academia
Industry
Category
n=18
n=63
Somewhat Important
0.0 (0)
12.7 (8)
Important
33.3 (6)
23.8 (15)
Extremely Important
66.7 (12)
63.5 (40)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding conducting cost analysis on
product and its importance to the NPD process did not significantly differ.
Chi-Square =0.7817
P-value=0.4349
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Table 11. Testing for shelf life.
Academia
Industry
Category
n=18
n=63
Somewhat Important
0.0 (0)
6.35 (4)
Important
44.4 (8)
19.1 (12)
Extremely Important
55.6 (10)
74.6 (47)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding testing for shelf life and its
importance to the NPD process did not significantly differ.
Chi-Square =0.6861
P-value=0.4856
Table 12. Implementing a food safety plan for the product.
Academia
Industry
Category
n=18
n=63
Somewhat Important
16.7 (3)
11.3 (7)
Important
22.2 (4)
25.8 (16)
Extremely Important
61.1 (11)
62.9 (39)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding implementing a food safety plan
for the product and its importance to the NPD process did not significantly differ.
Chi-Square = 0.1416
P-value=0.8521
Table 13. Food safety on product.
Academia
Industry
Category
n=18
n=63
Somewhat Important
16.7 (3)
9.68 (6)
Important
16.7 (3)
11.3 (7)
Extremely Important
66.7 (12)
79.0 (49)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding food safety on product and its
importance to the NPD process did not significantly differ.
Chi-Square =1.1404
P-value=0.3243

	
  

39

Table 14. Experience in conducting sensory evaluation on product.
Academia
Industry
Category
n=18
n=63
Somewhat Important
5.56 (1)
9.68 (6)
Important
5.56 (1)
29.0 (18)
Extremely Important
88.9 (16)
61.3 (38)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding experience in conducting sensory
evaluation on product and its importance to the NPD process did not significantly differ.
Chi-Square =3.3212
P-value=0.0966
Table 15. Developing product with clean labeling.
Academia
Industry
Category
n=18
n=63
Somewhat Important
33.3 (6)
33.3 (21)
Important
33.3 (6)
28.6 (18)
Extremely Important
33.3 (6)
38.1 (24)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding developing product with clean
labeling and its importance to the NPD process did not significantly differ.
Chi-Square =0.0446
P-value=0.8753
Table 16. Developing basic packaging design.
Academia
Industry
Category
n=18
n=63
Somewhat Important
50.0 (9)
50.0 (31)
Important
27.8 (5)
32.3 (20)
Extremely Important
22.2 (4)
17.7 (11)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding developing basic packaging design
and its importance to the NPD process did not significantly differ.
Chi-Square =0.0469
P-value=0.8636
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Production and Launching Skills (See Appendices K and L for graph of the
unspooled data for industry and academia)
Question Six: Review the following production and launching skills which could
be covered in a NPD course. Rate each item relative to industry needs.
Table 17. Familiarity with large scale production systems.
Academia
Industry
Category
n=18
n=63
Somewhat Important
22.2 (4)
12.7 (8)
Important
44.4 (8)
27.0 (17)
Extremely Important
33.3 (6)
60.3 (38)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding familiarity with large scale
production systems and its importance to the NPD process did not significantly differ.
Chi-Square =3.4429
P-value=0.0703
Table 18. Planning a successful product launch.
Academia
Industry
Category
n=18
n=63
Somewhat Important
27.8 (5)
17.5 (11)
Important
33.3 (6)
25.4 (16)
Extremely Important
38.9 (7)
83.7 (36)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding planning a successful product
launch and its importance to the NPD process did not significantly differ.
Chi-Square =1.8286
P-value=0.2370
Table 19. Performing post launch review and assessment.
Academia
Industry
Category
n=18
n=63
Somewhat Important
22.2 (4)
19.1 (12)
Important
27.8 (5)
31.8 (20)
Extremely Important
50.0 (9)
49.2 (31)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding performing post launch review and
assessment and its importance to the NPD process did not significantly differ.
Chi-Square =0.0130
P-value=1.0000
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academia and industry are also reported and the only distributions shown to be different
correspond to competency number three from question four (assessment of consumer’s
preferences) with a Chi-Square value of 5.6985 and a p-value of 0.0212. Differences in
the total number of participants (n) are due to participants abstaining to answer this
question and the fact that the N/A (non applicable) category was not used to compute
Fisher’s Exact Test values.
Academia and Industry Responses for Questions Eight and Ten Respectively
Participants from the two groups were asked to think about any weaknesses or
deficiencies that they have noted in the performance of new college graduates recently
incorporated into new product development. Results from Fisher’s Exact Test show there
are not differences in the responses proportions between industry and academia. Tables
20 through 32 detail results for pooled data for competencies surveyed in question eight
and ten in the academia and industry questionnaire respectively (Please think about any
weaknesses or deficiencies that you have noted in the experience/performance of new
college graduates recently incorporated into a new product development. Rate each of the
following skill statements relative to these deficiencies.). Differences in the total number
of participants (n) are due to participants abstaining to answer this question and the fact
that the N/A (non applicable) category was not used to compute Fisher’s Exact Test
values. See appendix M for unspooled tables. Graphs of unspooled data are shown in
Appendices N and O.
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Table 20. Applies the innovation process.
Academia
Industry
Category
n=18
n=57
Not deficient
11.8 (2)
8.8 (5)
Somewhat deficient
52.9 (9)
59.7 (34)
Deficient
23.53 (4)
19.3 (11)
Extremely deficient
11.8 (2)
12.3 (7)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the application
of the innovation process did not significantly differ.
Chi-Square =0.1836
P-value=0.7398
Table 21. Selects appropriate ingredients for projects.
Academia
Industry
Category
n=18
n=58
Not deficient
16.7 (3)
8.62 (5)
Somewhat deficient
50.0 (9)
62.1 (36)
Deficient
16.7 (3)
15.5 (9)
Extremely deficient
16.7 (3)
13.8 (8)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the selection of
appropriate ingredients for projects did not significantly differ.
Chi-Square = 0.2983
P-value=0.6473
Table 22. Completes procedure for cost analysis.
Category

Academia
Industry
n=17
n=54
Not deficient
0.0 (0)
5.6 (3)
Somewhat deficient
52.9 (9)
46.3 (25)
Deficient
23.5 (4)
31.5 (17)
Extremely deficient
23.5 (4)
16.7 (9)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the completion
of procedures for cost analysis did not significantly differ.
Chi-Square =0.1785.
P-value=0.6808
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Table 23. Considers large scale production systems.
Academia
Industry
Category
n=18
n=57
Not deficient
0.0 (0)
5.26 (3)
Somewhat deficient
61.1 (11)
33.3 (19)
Deficient
16.7 (3)
35.1 (20)
Extremely deficient
22.2 (4)
26.3 (15)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding taking into
account large scale production systems did not significantly differ.
Chi-Square =3.8340
P-value=0.0600
Table 24. Compiles the market research for projects.
Academia
Industry
Category
n=18
n=48
Not deficient
5.6 (1)
8.33 (4)
Somewhat deficient
44.4 (8)
37.5 (18)
Deficient
16.7 (3)
33.3 (16)
Extremely deficient
33.3 (6)
20.8 (10)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the compilation
the market research for projects did not significantly differ.
Chi-Square =0.6187
P-value=0.4526
Table 25. Assesses consumers preferences.
Academia
Industry
Category
n=18
n=52
Not deficient
27.8 (5)
3.85 (2)
Somewhat deficient
61.1 (11)
50.0 (26)
Deficient
5.56 (1)
25.0 (13)
Extremely deficient
5.56 (1)
21.2 (11)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the assessment
of consumers preferences did not significantly differ.
Chi-Square =3.7858
P-value=0.0585
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Table 26. Conducts shelf life testing.
Academia
Industry
Category
n=18
n=55
Not deficient
0.0 (0)
16.4 (9)
Somewhat deficient
72.2 (13)
47.3 (26)
Deficient
11.1 (2)
30.9 (17)
Extremely deficient
16.7 (3)
5.5 (3)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the conduction
of shelf life testing did not significantly differ.
Chi-Square =2.3019
P-value=0.1431
Table 27. Performs food safety testing.
Academia
Industry
Category
n=17
n=50
Not deficient
11.8 (2)
28.0 (14)
Somewhat deficient
70.6 (12)
44.0 (22)
Deficient
11.8 (2)
22.0 (11)
Extremely deficient
5.9 (1)
6.0 (3)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the
performance of food safety testing did not significantly differ.
Chi-Square =2.0761
P-value=0.1865
Table 28. Applies procedures for sensory evaluation and testing.
Academia
Industry
Category
n=18
n=57
Not deficient
11.1 (2)
14.0 (8)
Somewhat deficient
77.8 (14)
63.2 (36)
Deficient
5.56 (1)
17.5 (10)
Extremely deficient
5.56 (1)
5.26 (3)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the application
of procedures for sensory evaluation and testing did not significantly differ.
Chi-Square = 1.6445
P-value=0.2255
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Table 29. Applies clean labeling procedures.
Academia
Industry
Category
n=17
n=53
Not deficient
0.0 (0)
11.3 (6)
Somewhat deficient
58.8 (10)
47.2 (25)
Deficient
23.53 (4)
30.2 (16)
Extremely deficient
17.7 (3)
11.3 (6)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the application
of clean labeling procedures did not significantly differ.
Chi-Square =0.2548
P-value=0.6767
Table 30. Applies basic packaging design procedures.
Academia
Industry
Category
n=16
n=45
Not deficient
6.25 (1)
9.0 (4)
Somewhat deficient
50.0 (8)
53.3 (24)
Deficient
18.8 (3)
24.4 (11)
Extremely deficient
25.0 (4)
13.3 (6)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the application
of basic packaging design procedures did not significantly differ.
Chi-Square =0.0095
P-value=1.0000
Table 31. Performs nutritional analysis.
Academia
Industry
Category
n=17
n=53
Not deficient
17.7 (3)
24.5 (13)
Somewhat deficient
58.8 (10)
50.9 (27)
Deficient
5.9 (1)
17.0 (9)
Extremely deficient
17.7 (3)
7.6 (4)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the
performance of nutritional analysis did not significantly differ.
Chi-Square =0.4293
P-value=0.5331
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Table 32. Completes post launch review and assessment.
Academia
Industry
Category
n=18
n=51
Not deficient
5.7 (1)
5.8 (3)
Somewhat deficient
38.9 (7)
35.3 (18)
Deficient
22.2 (4)
39.2 (20)
Extremely deficient
33.3 (6)
19.6 (10)
*Values reported are relative frequencies followed by frequencies [%(n).]
The distributions for academia and industry regarding deficiencies observed in newly
graduated who have been integrated to a NPD team in industry regarding the completion
of post launch review and post launch assessment did not significantly differ.
Chi-Square =0.4479
P-value=0.5300
Competecies Academia and Industry Believe Are Relevant
To New Product Development and Should Be Taught
In A NPD Course Other Than the Ones Stated In
Question 4, 5, and 6.
Results were obtained from the comment made by participants when given the
opportunity to comment if they could think of any other competency that was not
addressed in Questions Four, Five, or Six (See Appendix P); themes were identified and
recorded in Table 33.
Table 33. Performs nutritional analysis.
COMPETENCIES FROM ACADEMIA
Product optimization process

COMPETENCIES FROM INDUSTRY
-Ability to formulate for large scale
production
and Perform statistical
calculations
-Understanding project management
-Ability to apply experimental design

Familiarity with ingredients, flavors and -Understanding
flavor
colors
ingredients interactions
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applications,

Table 33. Performs nutritional analysis. (continued)
COMPETENCIES FROM ACADEMIA
Importance of packaging to product design

COMPETENCIES FROM INDUSTRY
-Knowledge of processing and
packaging
-Ability to foresee trends and
consumers’ needs
-Knowledge of culinary skills and ethnic
cuisines
-Ability to relate to others inside and
outside the company, this includes
communication skills such as listening,
ability to sell an idea, writing and skills
to address and audience.
-Understanding cost and pricing

Observations and Students Opinions On Competencies
Addressed During the NPD Course
During the course of one semester students from a NPD class were observed and
their behavior in relation to their performance in each competency was recorded. At the
end of the semester students participated in a focus group to determine what was their
perception about the competencies, whether they felt competent in these competencies,
and how relevant they thought the competencies were to the completion of their final
class project.
Students who participated in the course were all undergraduate students; six of
them were majoring in Food Science, one in Communication Studies, and one in Travel
and Tourism.

Five of the eight students had previous cooking experience through

summer jobs and internships, one had previous experience in new product development,
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and all of them enjoy the process of creating in their own kitchen.

Some of the

recommended courses as background preparation for the product development course
were missing for some class members’ matriculation. Specifically of the eight students:
three had taken the Food Resources & Society Course; four had taken the General
Microbiology Course; four had taken the Human Nutrition Course; and four had taken
the Evaluation of Dairy Products Course as recommended in their study plans.
Observations and students opinions are compiled in Table 34.
Table 34. Completes post launch review and assessment.
Competency

1. Familiarity with
the innovation
process and its
importance to the
NPD process

	
  

Development
Group
Team One

Team Two
Team Three

Observed
Behavior
Eager to explore but
settle quickly
without taking into
account market but
willing to adapt and
innovate
Explored different
ideas and were very
creative
Only explored{}
one idea and were
from start inflexible
in regards to
adapting to market
did not allow for
innovation to the
product
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Students
Opinions
-7 out of 8 feel
competent
-Think this
competency is
essential (4 out of 8)
-Realize innovation
is constrained by
company’s needs

Table 34. Completes post launch review and assessment. (continued)
	
  

Competency

2. Ability to
analyze available
market research
resources for
proposed product

3. Assessment of
consumer
preferences

Development
Group
Team One

Team Two

Team Three

Team One

Team Two

Team Three

	
  

Observed
Behavior
Did some market
research to adapt
product for
consumer
Trusted more their
instincts and did not
research market in
depth
Perform very little
market research. At
the beginning target
consumer was not
clearly identify
Did not observe any
interaction with
consumer or
previous research
analysis before
product definition
To some extent
assessment was
done in a informal
manner
No assessment was
performed

50

Students
Opinions
-1 out of 8 feel
competent
-Think this
competency is
essential (6 out of 8)
-Research was done
after product was
created.

-5 out of 8 feel
competent
-Think this
competency is
essential (5 out of 8)
-Consumer
preferences were
misidentified by
sensory panels
-Participants feel
previous
experiences qualify
them to asses
consumer
preferences

Table 34. Completes post launch review and assessment. (continued)
	
  

Competency
4. Performance and
interpretation of
nutritional analysis

Development
Group
Team One

Team Two

Team Three

5. Assessment of
ingredients
availability for
product
development

Team One

Team Two

Team Three

	
  

Observed
Behavior
Performed once
product was finished
and ready to be sent
to competition
Performed once
product was finished
and ready to be sent
to competition
Performed once
product was finished
and ready to be sent
to competition

Students
Opinions
-1 out of 8 feel
competent
-Think this
competency is
essential (1 out of 8)
-Do not believe
nutrition is as
important as
development and
production
-Can obtain analysis
but cannot interpret
it
As class went on
-1 out of 8 feel
this team improved
competent
in skill and managed -Think this
to get the best
competency is
ingredients for their essential (1 out of 8)
product
-Do not feel they
used “product
Demonstrated skill
development”
in researching
ingredients since all
ingredients and
were obtained from
testing them
grocery store
Modified process
several times before -Since the functional
ingredients used
looking into new
came from one
and functional
company
ingredients
participants feel they
could not assess
other ingredients

51

Table 34. Completes post launch review and assessment. (continued)
	
  

Competency

Development
Group
Team One
Team Two

6. Conducting cost
analysis on product
Team Three

Team One

7. Testing for shelf
life

Team Two
Team Three

	
  

Observed
Behavior
Was done at the end
of product design
Group did cost
analysis before
product design and
throughout the
process
Was done at the end
of product design

Students
Opinions
-3 out of 8 feel
competent
-Think this
competency to be
essential (8 out of 8)
-Those who had
completed the
analysis felt they
were competent
-Those who had not
complete analysis
said they did not feel
competent

Showed shelf life
concerns from start,
constantly compared
product quality after
the product was
stored for a
determined time.
Towards end of the
project shelf life was
scientifically tested
Team felt extensive
shelf life study was
not necessary
Showed shelf life
concerns from start,
constantly compared
product quality after
the product was
stored for a
determined time. At
the time of reporting
unsure if further
testing was done

-2 out of 8 feel
competent
-Think this
competency
essential (2 out of 8)
-There is no need for
shelf life testing if
product is frozen
-Don’t have the
knowledge to
perform testing
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Table 34. Completes post launch review and assessment. (continued)
	
  

Competency

8. Implementing a
food safety plan for
the product

Development
Group
Team One

Observed
Behavior
Somewhat concern
about food safety in
the process
Did not show
concern about it
Did not show
concern about it

Students
Opinions
-2 out of 8
participants felt
competent
-Think subject was
not covered in class
-Think this
competency
essential to NPD (7
out of 8)

Team One

Show some concern

Team Two

Did not make any
observation

Team Three

Did not make any
observation

-0 out of 8 felt
competent
-Think this
competency is
essential to NPD (7
out of 8)
-Do not understand
really since it was
not addressed in
class

Team One

Showed skills and
organization to and
made good use of
results
Showed skills and
organization but did
not take into account
all the results
Showed skills and
organization, use
results to improve
product

Team Two
Team Three

9. Food safety on
product

10. Experience in
conducting sensory
evaluation on
product

Team Two

Team Three

	
  

53

-7 out of 8 felt
competent
-Think this
competency is
essential to NPD (8
out of 8)
-Believe subject was
well covered in class
-They were able to
set up and execute a
panel and that
helped us to
understand the
importance of this
competency
-In general all
students felt this
competency is
essential to NPD

Table 34. Completes post launch review and assessment. (continued)
	
  

Competency

Development
Group
Team One
Team Two

11. Developing
product with clean
labeling

	
  

Team Three

Observed
Behavior
It was never
addressed during
observation
It was never
addressed during
observation
It was never
addressed during
observation. All
teams did try to keep
the amount of
functional
ingredients to a
minimum
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Students
Opinions
-2 out of 8 believed
they are competent
-Believe clean label
is part of packaging
--Think this
competency is
essential to NPD (0
out of 8)

Table 34. Completes post launch review and assessment. (continued)
	
  

Competency

Development
Group

Team One
Team Two
Team Three
12. Developing
basic packaging
design

	
  

Observed
Behavior
-All three team were
assigned a team in
the packaging
department.
-2 out of 3 teams
had good
communication with
their team
-Packaging groups
failed to deliver all
the information
needed in the project
report.
-Food science
student did not find
the time to meet
with packaging
teams as many times
as needed.
Schedules were hard
to match.
-Good experience
for students to
realize NPD is done
within a cross
functional team, but
they did not realize
the setbacks were
part of the
experience
-Team three was
extremely frustrated
with their packaging
counterpart.
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Students
Opinions
-Most student felt
packaging teams did
not deliver all the
information needed
for their final report.
-One team believed
it was difficult to get
a hold of the
packaging team
-In general all
students believed
there was need for
more
communication and
information sharing.
-One student
suggested setting the
rules for this
exchange in a more
defined way by the
instructors.

Table 34. Completes post launch review and assessment. (continued)
	
  

Competency

13. Familiarity with
large scale
production systems

14. Planning a
successful product
launch

	
  

Development
Group

Team One
Team Two
Team Three

Team One
Team Two
Team Three

Observed
Behavior

No observation was
recorded but
students were
lectured about the
topic. Guest
speakers addressed
the importance of
translating a recipe
into a formula to be
produced in large
scale and the
importance of
understanding the
production line and
what equipment
would be necessary
to make their
product. At the time
the Focus Group
took place the
instructor still had to
addressed the last
two competencies in
this chart
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Students
Opinions
-0 out of 8 felt they
were competent
-Think this
competency is
essential to NPD (2
out of 8)
-Felt the information
was never addressed
-There is no facility
to learn about large
scale production
-Any potential
problems when
translating recipe
into formula were
never discussed.
-0 out of 8 felt they
were competent
-Think this
competency is
essential to NPD (0
out of 8)
-Launching was not
part of the final
project so it was not
planned out
-Believe can answer
questions about it
and understand it is
part of the Stage
Gate process
-Don’t know exactly
how to execute it

Table 34. Completes post launch review and assessment. (continued)
	
  

Competency

Development
Group

Observed
Behavior

15. Performing post Team One
launch review and
Team Two
assessment
Team Three

	
  

Students
Opinions

-0 out of 8 felt they
were competent
-Think this
competency is
essential to NPD (0
out of 8)
-Some believe can
answer questions
about it and
understand it is part
of the Stage Gate
process
- One student
commented team
can perform
assessment if needed
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CHAPTER IV
DISCUSSION
Survey Results
Results obtained from the questionnaires sent to industry and academia showed
there was not sufficient evidence to suggest the distributions of relative frequencies for
all categories were different at α=0.05 for each of the competencies in questions
Number Four: (Review the following ideation and scoping skills which could be covered
in a NPD course. Rate each item relative to industry needs), Number Five: (Review the
following research and development skills which could be covered in a NPD course.
Rate each item relative to industry needs), and Number Six: (Review the following
production and launching skills which could be covered in a NPD course. Rate each item
relative to industry needs). The only exception was competency number three in question
four in both questionnaires.

When questioned about the importance of assessing

consumer’s preferences, there was sufficient evidence to suggest distributions of the
relative frequencies for all categories were different for this competency.

It is of

significance to observe lack of agreement between academia and industry in a core
competency such as assessing consumer’s preferences since this is the starting point of
most modern product development theories. However, it was quite interesting to learn
about other issues that were in the minds of industry and academia representatives,
especially when asked about what competencies a newly graduated food scientist would
need to master in order to initiate a career in new product development. Questions Four,
Five, and Six (mentioned above) explored the relationship that exist between the
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knowledge provider (academia) and industry where the knowledge will be put into
practice.
When asked about the importance of each competency, industry and academia
representatives seemed to agree on the importance of all the competencies proposed by
the Research Chefs Association (RCA), but unlike their academia counterpart, industry
representatives were more detailed and specific as to the specifications of each
competency. Analysis of the comments posted by the participants resulted in six themes;
some of them were mentioned by academia and industry and others exclusively by
industry (See Appendix P for original comments).
Academia referred to “Product optimization process” while industry specified the
following competencies: ability to formulate for large scale production and perform
statistical calculations, understanding project management, and ability to apply
experimental design.
Another theme shared by both sectors was familiarity with ingredients colors and
flavors; however, industry participants expressed the need for the new product developer
to understand how ingredients interacted as well as color and flavor applications.
Industry and academia both seem to have concerns about newly graduated
professionals understanding the significance of packaging and its role in developing a
new food product. It is the opinion of the participants that students and new professionals
fail to include packaging as a limiting variable in the NPD process.

	
  

59

The next three themes were identified from responses collected from industry and
considered important to the NPD process: ability to foresee trends and consumers’ needs,
knowledge of culinary skills and ethnic cuisines, and understanding cost and pricing.
The last theme identified proved to be the most recurrent one and the one that
obtained the more extensive comments: Ability to relate to others inside and outside the
company, which includes communication skills such as listening, ability to sell an idea,
writing skills and skills to address an audience. Some examples of these remarks made
by survey participants are: “Communication, Collaboration”, “Interpersonal skills, which
allow interface with consumers”, “writing, speaking, facilitation, relating to others”
among others suggests that academia needs to look closer as to what other skills need to
be included in the new product development academic programs in order to increase the
degree of success of their graduates as they strive to meet industries’ expectations.
Fisher’s Exact Test results suggest there was not sufficient evidence to suggest the
distribution of categories for any of the competencies from question eight in the academia
questionnaire and from question ten in the industry questionnaire (Please think about any
weaknesses or deficiencies that you have noted in the experience/performance of new
college graduates recently incorporated into a new product development. Rate each of
the following skill statements relative to these deficiencies.) at α =0.05. The results
imply that both industry and academia are aware of deficiencies or weaknesses in the
academic preparation of recently graduated professionals, and although results
demonstrate a degree of agreement between the two sectors, there are some questions that
need to be answered: Are academia and industry aware of the similarities in their vision
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of competencies a new product developer needs to master, in order to be integrated
successfully in a NPD team? How do students perceive the learning experience? Do
students feel they are acquiring the skills necessary to master all the competencies
assessed in the questionnaires?
In their article from 2003, Pun, Yam, and Sun acknowledged universities’
pressing need to deliver new NPD courses and also recognized that the teaching of it is a
highly significant task that requires supervision, guidance, and instruction (Pun et al.,
2003). Recognizing the need is the first step, determining what needs to be done seems
to be the logical second step and finally, deciding who will carry out the job.
Results presented in this research indicate there is some fine tuning needed
between industry requisites and the educational material that is being delivered by
academia. Furthermore, there is a need to understand the best methodologies to approach
students, and ensure they become proficient in the required NPD skills. In general terms,
new product development courses are taught in the food science department and often the
marketing issues are ignored or not emphasized enough (Hood et al., 2002). Results from
the questionnaires provide information that is not necessarily new to the food science
community.

In 1990, industry representatives and academia were surveyed by the

Education Committee of the Institute of Food Technologists (IFT) on how well food
science graduates are prepared for the job force. Results from the 1990 survey indicated
that communication, problem solving and critical thinking skills needed to be enhanced.
The comments submitted by academia and industry participants in the recent
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questionnaire highlights the perceived deficiencies of these two competencies twenty
years later.
Observations in the Classroom
Eight undergraduate students were observed during one semester while
participating in a new product development course in the Department of Food Science
and Human Nutrition at Clemson University. The group was divided into three teams,
and their mission was to develop a new healthy snack for children; the product later was
entered in a national new product development competition. This task was considered to
be the final project for the course.

The teams’ behaviors and skills were closely

examined in order to assess students’ performance in regards to each of the competencies
addressed in the questionnaires.
For the ideation skills, teams were eager to start the development of their product
but once they decided to pursue one idea, two out of three teams ignored the possibility
that there may be obstacles to overcome. These obstacles could include: not having
enough time to perfect a formula for a complicated product, or the fact the prototype does
not always meets the standards of the initial idea (protocept). As a consequence teams
would have had to explore other options. During discovery, stage one (scoping), and
stage two (building the business case), teams did not research the market or attempt to
build a business case despite the fact that it was recommended to be completed
concurrently with the development of the prototype. Students relied on the packaging
team to develop the market audit analysis provided that the NPD team answered a list of
questions the packaging instructor requested each team to complete.
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Observations

indicated there was a need for more efficient communication between teams of both
departments and completing tasks on time to allow the packaging team to provide results
that the NPD team could use in the completion of the final report.
From the start, dominant personalities surfaced. This is not uncommon and has
been reported in similar studies; overly dominant members represent a challenge to the
mentor and other team members by taking over the decision making and the presentation
process (Hood et al., 2002). Dominant members had an impact on other members who
chose not to participate actively and even when present during the class time, they limit
themselves to do what they were instructed to do. Two of the teams did not take into
account consumer needs or explore market needs as far as the category of product (baked,
frozen, beverage, etc). Although participating in the competition is intended to be a
simulation of new product development, but it is apparent that the time constraint put
pressure on the student and important steps were skipped in order to meet the dateline.
Teams demonstrated interest in the nutritional aspects of the product early in the process,
and assessed ingredient availability, but had a hard time translating ingredients used in a
recipe into an industrial formula. It is important to mention student received assistance
throughout the semester in the use of the Genesis program (nutritional analysis software).
Once teams started to create prototypes in the research kitchen, they took ownership of
their product and became very protective of their ideas. The attachment to their concept
did not allow them to see what the setbacks were for each product and were reluctant to
make modifications.
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Students’ performance in the research and product development stage was
revealing. In general, team members had a difficult time integrating all the concepts and
seeing the competencies as necessary for the new product development process to attain
its main goals: fulfillment of consumers’ needs and increment in sales and profits (Costa
and Jongen, 2006). Dedication and commitment are extremely necessary as part of the
participants’ involvement in the project. Free time to work in the lab outside the regular
class schedule, and time to get together with partners is an important part of the plans,
and students did not program time outside class time to improve their prototypes.
Food safety did not seem to concern students as much as developing a winning
product and shelf life testing was perceived as less important if the product was not going
to be a shelf stable good. Another thought provoking observation was the timing of cost
analysis, which took place before submitting the products in the competition. Cost
analysis is crucial in deciding project continuity or elimination, so it is very important
that cost assessment is performed early in the process. It is clear the learning experience
was limited and the knowledge acquired in the classroom was not always applied or used
in a timely manner or properly for the following competencies: conducting cost analysis
on product, testing for shelf life, implementing a food safety plan for the product, and
food safety on product. It is of value for this discussion, to remember that students are
expected to have taken most of the basic food science courses including, nutrition, food
chemistry, and food processing among others
Students demonstrated great interest and organization when executing sensory
evaluation. This competency was addressed in the classroom and later students prepared
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and organized focus groups and sensory panels to find out consumers’ opinions about the
products each team had created.

Students seem to show more confidence about a

competency if they were given the opportunity to experience their capabilities. A one
month time period was blocked out to discuss sensory evaluation. This part of the course
was taught by a different faculty member assigned as co-instructor for the course and
who is a specialist in sensory science. The time scheduled provided for discussion, focus
group execution, sensory evaluation format development, and follow up of the sensory
panel work. This schedule may be an important feature in student orientation to the
functions of sensory evaluation. However, the course continued with parallel functions at
most other portions of the semester. Developing products with clean labeling was also a
priority for students. They were aware children would be the end user of the product so a
clean labeling was extremely important.
Teams had a counterpart from the packaging department and outside of the initial
meeting; observations were not recorded since most of the communication across teams
took place electronically or outside of the classroom. Developing basic packaging design
was a competency identified by Academia and Industry representatives as one that
needed to be reinforced and better understood within the NPD process.
Students Point of View—Focus Group
Data was collected from students and compiled in Table 33 together with the
observations of student performance recorded during the semester. Not surprisingly,
students’ perceptions did not differ from observations as far as the level of competency in
the execution of important skills in the process of team preparation of their class project

	
  

65

(developing a product). However, differences were noticed in how students described the
reasons that accounted for the different levels of competency. Out of the fourteen
competencies assessed in this study, the majority of the eight diverse students indicated a
feeling of confidence (perceived competence with three areas:

familiarity with the

innovation process and its importance to the NPD process, assessment of consumer
preferences, and experience in conducting sensory evaluation on product as applied to
their class project.

From the data gathered it is evident that students regarded

competencies such as assessment of ingredients availability for product development and
testing for shelf life to be important thus if the knowledge is being provided within the
classroom setting (lecture), and academia is, for the most part, aware of industry’s needs;
why are students reporting they do not feel they possess the skills to master many of the
competencies identified by the survey portion of this study? Would clearer definition of
level of competency, and opportunity or application of these} areas for learning as
identified by each of the fourteen focus topics termed competencies be prudent in
academic product development curriculum approaches?
Evidence suggests that students whose learning approach is based on lectures,
problem solving, case studies and “hands on” work are able to understand how each part
of the process is essential to new product development (Hood et al., 2002). When
students have the opportunity to exercise the skills required to master a competency, the
learning experience for the student is empowering and provides the student with enough
confidence and capabilities to face industry challenges.
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Observations suggest the process of communication between the educator and the student
is deficient.

Hood et al. (2002) in his article, “A Multi-Institutional Web-Based

Undergraduate Food product Innovations and Marketing Course” concludes students lack
motivation to excel in the course since they lack motivation provided by job stability and
salary incentive. Even when subjects were delivered in the classroom by the instructor,
guess speaker or mentoring, students still reported not receiving the information. Some
team members reported some concepts had been repeated many times and yet they
interpreted this as being “boring”. Another common remark was the lack of experience
in large scale production and the inability to see the transition from the research kitchen
to the production lines. It is important to mention that participation in internships as an
academic experience is extremely important and it is part of the Research Chefs
Association requirements for Culinology ™ for approved programs. These co-operative
industry opportunities are available and useful in the goal of building students confidence
in what they have learned during their undergraduate academic experience. It would be
interesting to determine if internship participation would be more productive for the
students before or after taking the NPD course or counterpart learning activities at the
Universities.

Finally, it is noted that some students matriculated into the product

development course n this study without the prerequisite food science courses. Likewise
it is noted that some of the student academic background was not directly in the food
technology area and they were insufficiently prepared for the course rigor. This can be
observed in the following statement: “there is no need for shelf life testing, our product
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is frozen”. Mentoring can be a way to address the problem, and again, an action learning
approach provides the student with skills to access resources and to solve problems.
It is clear students are not fully connecting all the parts of the process within the
weeks of one semester, and are unable to see the “big picture” and as a consequence vital
tasks in NPD are neglected or totally avoided. A good analogy would be to compare
NPD to a living cell; an incomplete step can cause failure and bad functioning, but the
cell is not occupied performing one task at the time, it cannot afford to waste time so
many steps take place at once. It is similar for a company, time and resources are of
essence and tasks to complete the NPD must be accomplish timely and efficiently. There
is a need for connectivity and understanding NPD as a whole if a new professional is
going to be successful in industry.

	
  

68

CHAPTER V
CONCLUSIONS
Evidence suggest that both industry and academia agree for the most part on the
importance placed on each competency and the degree of qualification a recently
graduated professional must possess to be successfully integrated in industry as new
product developers. However, academia and industry seem to differ in the level of
importance place in the ability to assess consumers’ needs.

It is possible this

disagreement can have an impact on the level of competence a new product developer
must have at the time they are entered to industry.
Both industry and academia suggest there should be a number of knowledge and
skills added to the material contained in a new product development course in the overall
curriculum. It appears that when the general topics are shared by both sectors, industry
tends to be more detailed and specific about the newly suggested competencies. For
example, the additional competencies that have been suggested by the study respondents
include:

ability to formulate for large scale production and perform statistical

calculations, understanding project management, ability to apply experimental design,
understanding flavor and ingredients applications and interactions, knowledge of
processing and packaging, ability to foresee trends and consumers’ needs, knowledge of
culinary skills and ethnic cuisines, ability to relate to others inside and outside the
company (this includes communication skills such as listening, ability to sell an idea,
writing and skills to address and audience), and understanding cost and pricing.
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Observations recorded during the semester course with eight undergraduate
students assigned to one of three teams, indicated that new product development students
were not able to integrate the knowledge offered as part of one process. In other words,
students could not see the importance of all stages and competencies being accomplished
in order to attain the main goals of new product development: creating a profitable
innovative product and meeting consumers’ needs while decreasing the risk of failure.
The three teams further demonstrated skills and understanding of certain competencies
i.e.: sensory evaluation, while disregarding the importance of other competencies mainly
because lack of understanding of their role in NPD. Student assessment later confirmed
this conclusion, as well as how pressured they felt to finish the final project that it seemed
logical to meet datelines at the cost of skipping important steps such as assessing
consumers’ preferences.
Students learned and understood the importance of a competency when they were
able to experience their capabilities rather than just read and discuss the subject. Lack of
understanding from some team members created a team dynamics in which dominant
members took over decision making and created a challenge for both mentors and other
participants who chose to limit their creative activity. Students were unable to connect
all the stages of the process and felt they did not receive the knowledge that was pertinent
to competencies, such as the ability to perform shelf life studies. Students learned the
basic food science concepts in other classes and were also lectured about it during the
NPD course, but because they did not feel competent to perform the shelf life study they
believed they were not given enough experience or information. Students’ competency
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was evaluated based on their understanding of the NPD process and the accomplishment
of the final project following the Stage Gate Process. It is reasonable at this point to
expect students to lack confidence since the NPD course together with the internship
experience, and other academic experiences are the first step to prepare students for the
work place. Once students are integrated to industry the learning experience continues
and mastery of the NPD skills will only be achieved through experience and possessing
the right attitude for learning. As it was well stated by industry’s representatives, newly
graduated product developers need to communicate efficiently, possess basic food
science knowledge, and be open to learning. Newly graduated students also need to
explore other fields of expertise that could allow them to succeed in product
development.
It is clear NPD cannot take place under one discipline (Fixson, 2009); a cross
functional team is needed to train future new product developers and the course needs to
add not only new competencies but also new methodologies that can arm students with
skills that can be assets to future employers.
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CHAPTER VI
RECOMMENDATIONS
In the light of the results of this preliminary study the following actions are
recommended:

	
  

•

To require students who participate in the course to have taken all the food
science coursework relevant to new product development (food chemistry,
nutrition, experimental statistics, culinary skills, food safety, food processing
and marketing).

•

To set more defined rules in the course, some examples of these rules are: 1)
instructors would play the role of the “Gate Keepers” helping student to get a
feel for what really goes on in industry. Student would not be able to override
instructors’ recommendations unless they can justify their decision making.
2) Students would be required to have a draft of the market assessment and the
cost analysis by the time the first prototype of the product is presented to the
instructors. 3) Students would report on their progress and would create a task
list to be accomplished by the next class meeting. Other rules can be
implemented depending on the specific needs of the participants and the
course format.

•

To introduce innovative methodologies to teach NPD. Case studies could be
used throughout the course to help students connect with the real world
experiences; hands on learning would improve students’ confidence in their
newly learned skills, periodic class reports and in class discussions could aid
in developing communication skills and the exchange of ideas. Innovative
methodologies would allow course instructors to monitor students’ progress
and to gain students’ interest.

•

To integrate communication skills and creativity modules to the NPD course.
Modules would be included in the first part of the course in order to arm
students with important skills to better understand the stage gate process and
to meet industry’s expectations.

•

To modify the course by making it a two semester course or restructuring the
content based on the most important skills and competencies underlined by
industry representatives.
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Appendix A
The Stage-Gate® Product Innovation Process

A carefully designed business conceptual and operational roadmap for moving a newproduct project from idea to launch. Stage-Gate divides the effort into distinct stages
separated by management decision gates. Pioneered and developed by Dr. Robert G.
Cooper, it is the world’s most widely implemented and trusted product innovation
process.
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Appendix B
Academia Survey
A total of 12 questions were submitted to academia representatives.

	
  

75

	
  

76

	
  

77

	
  

78

	
  

79

	
  

80

	
  

81

	
  

Appendix C
Industry Survey
A total of 16 questions were submitted to industry members.
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Appendix D
Letter of Introduction Sent To Industry Participants
Hello!
Please share your opinions on the most relevant skills needed for new employees in
product development. Access and complete a brief on-line questionnaire that will help us
understand your industry needs and experience in order to continually improve teachings
for product development.
http://www.surveymonkey.com/s.aspx?sm=dk_2fFZU9B2HLvqBRHDgpvDg_3d_3d
http://www.surveymonkey.com/s.aspx?sm=dk_2fFZU9B2HLvqBRHDgpvDg_3d_3d
Your confidentiality will be protected since we do not request you to provide your name
or any other personal information. The amount of time required for this task is five to ten
minutes. By completing this for us you acknowledge having read and agree to participate
with this research study. If you have any questions please contact Margaret Condrasky at
Clemson University at 864-656-6554 or the Clemson University Office of Research
Compliance at 864-656-6460.
We have selected you to complete this questionnaire due to your experience in this area,
but feel free to resend the link to anyone that you think could help us gather more data.
Please complete this within a week. During this time period, we will be sending you
friendly reminders since we understand how valuable your time is.
Thank you for your support. We cannot wait to share our results with you!
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Appendix E
Letter of Introductions Sent To Academia Participants
Hello!
Please share your opinions on the most relevant skills needed for new employees in
product development. Access a brief on-line questionnaire that will help us understand
your academic perspective, needs and experience in order to continually improve the
teachings for product development.
http://www.surveymonkey.com/s.aspx?sm=V29rpS6QKHOxNZv5QV2xtw_3d_3d
http://www.surveymonkey.com/s.aspx?sm=V29rpS6QKHOxNZv5QV2xtw_3d_3d
Your confidentiality will be protected since we do not request you to provide your name
or any other personal information. The amount of time required for this task is five to ten
minutes. By completing this for us you acknowledge having read and agree to participate
with this research study. If you have any questions please contact Margaret Condrasky at
Clemson University at 864-656-6554, or the Clemson University Office of Research
Compliance at 864-656-6460.
We have selected you to complete this questionnaire due to your experience in this area,
but feel free to resend the link to anyone that you think could help us gather more data.
Please complete this within a week. During this time period, we will be sending you
friendly reminders since we understand how valuable your time is.
Thank you for your support. We cannot wait to share our results with you!

	
  

91

Appendix F
Unpooled Tables for Question Four, Five and Six for Both Industry and Academia
Each competency value are listed for academia and industry
Ideation and Scoping Skills (See Appendices E and H)
Question Four: Review the following ideation and scoping skills which could be
covered in a New Product Development (NPD) course. Rate each item relative to
industry needs.
Table 3. Familiarity with the innovation process and its importance to the NPD process.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
4.8 (3)
Somewhat Important
11.1 (2)
12.7 (8)
Important
22.2 (4)
23.8 (15)
Very Important
38.9 (7)
23.8 (15)
Extremely Important
27.8 (5)
34.9 (22)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]

Table 4. Ability to analyze available market research resources for proposed product.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
4.8 (3)
Somewhat Important
11.1 (2)
15.9 (10)
Important
22.2 (4)
36.5 (23)
Very Important
38.9 (7)
28.6 (18)
Extremely Important
27.8 (5)
14.3 (9)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Table 5. Assessment of consumer preferences.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
4.8 (3)
Somewhat Important
0.0 (0)
11.1 (7)
Important
16.7 (3)
30.2 (19)
Very Important
38.9 (7)
27.0 (17)
Extremely Important
44.4 (8)
27.0 (17)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]

Table 6. Performance and interpretation of nutritional analysis.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
1.6 (1)
Slightly Important
11.1 (2)
3.2 (2)
Somewhat Important
22.2 (4)
19.0 (12)
Important
38.9 (7)
42.9 (27)
Very Important
22.2 (4)
19.0 (12)
Extremely Important
5.6 (1)
14.3 (9)
N/A
0.00 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 7. Assessment of ingredients availability for product development.
Academia
Industry
Category
n=18
n=63.
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
1.6 (1)
Somewhat Important
16.7 (3)
1.6 (1)
Important
22.2 (4)
20.6 (13)
Very Important
33.3 (6)
31.7 (20)
Extremely Important
27.8 (5)
42.9 (27)
N/A
0.0 (0)
1.6 (1)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Research and Development Skills (See Appendices F and I)
Question Five: Review the following research and development skills which
could be covered in a NPD course. Rate each item relative to industry needs.
Table 8. Conducting cost analysis on product.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
1.6 (1)
Somewhat Important
0.0 (0)
11.1 (7)
Important
33.3 (6)
23.8 (15)
Very Important
33.3 (6)
33.3 (21)
Extremely Important
33.3 (6)
30.2 (19)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 9. Testing for shelf life.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
1.6 (1)
Somewhat Important
0.0 (0)
4.8 (3)
Important
44.4 (8)
19.0 (12)
Very Important
44.4 (8)
42.9 (27)
Extremely Important
11.1 (2)
31.7 (20)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 10. Implementing a food safety plan for the product.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
1.6 (1)
Slightly Important
11.1 (2)
1.6 (1)
Somewhat Important
5.6 (1)
7.9 (5)
Important
22.2 (4)
25.4 (16)
Very Important
38.9 (7)
25.4 (16)
Extremely Important
22.2 (4)
36.5 (23)
N/A
0.0 (0)
1.6 (1)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Table 11. Food safety on product.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
5.6 (1)
1.6 (1)
Somewhat Important
11.1 (2)
7.9 (5)
Important
16.7 (3)
11.1 (7)
Very Important
27.8 (5)
25.4 (16)
Extremely Important
38.9 (7)
52.4 (33)
N/A
0.0 (0)
1.6 (1)
*Values reported are relative frequencies followed by frequencies [%(n).]

Table 12. Experience in conducting sensory evaluation on product.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
5.6 (1)
1.6 (1)
Somewhat Important
0.0 (0)
8.1 (5)
Important
5.6 (1)
29.0 (18)
Very Important
44.4 (8)
41.9 (26)
Extremely Important
44.4 (8)
19.4 (12)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 13. Developing product with clean labeling.
Academia
Industry
Category
n=18
n=63
Not Important
5.6 (1)
0.0 (0)
Slightly Important
0.0 (0)
11.1 (7)
Somewhat Important
27.8 (5)
22.2 (14)
Important
33.3 (6)
28.6 (18)
Very Important
33.3 (6)
27.0 (17)
Extremely Important
0.0 (0)
11.1 (7)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Table 14. Developing basic packaging design.
Category

Academia
Industry
n=18
n=63
Not Important
5.6 (1)
7.9 (5)
Slightly Important
16.7 (3)
12.7 (8)
Somewhat Important
27.8 (5)
28.6 (18)
Important
27.8 (5)
31.7 (20)
Very Important
22.2 (4)
17.5 (11)
Extremely Important
0.0 (0)
0.0 (0)
N/A
0.0 (0)
1.6 (1)
*Values reported are relative frequencies followed by frequencies [%(n).]
Production and Launching Skills (See Appendices G and J)
Question Six: Review the following production and launching skills which could
be covered in a NPD course. Rate each item relative to industry needs.
Table 15. Familiarity with large scale production systems.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
1.6 (1)
Somewhat Important
22.2 (4)
11.1 (7)
Important
44.4 (8)
27.0 (17)
Very Important
22.2 (4)
30.2 (19)
Extremely Important
11.1 (2)
30.2 (19)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 16. Planning a successful product launch.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
3.2 (2)
Somewhat Important
27.8 (5)
14.3 (9)
Important
33.3 (6)
25.4 (16)
Very Important
22.2 (4)
31.7 (20)
Extremely Important
16.7 (3)
25.4 (16)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Table 17. Performing post launch review and assessment.
Academia
Industry
Category
n=18
n=63
Not Important
0.0 (0)
0.0 (0)
Slightly Important
0.0 (0)
7.9 (5)
Somewhat Important
22.2 (4)
11.1 (7)
Important
27.8 (5)
31.7 (20)
Very Important
27.8 (5)
33.3 (21)
Extremely Important
22.2 (4)
15.9 (10)
N/A
0.0 (0)
0.0 (0)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Appendix G
Graph of Responses from Academia To Question Four
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Appendix H
Graph of Responses from Industry to Question Four
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Appendix I
Graph of Responses from Academia to Question Five
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Appendix J
Graph of Responses from Industry to Question Five
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Appendix K
Graph of Responses from Academia to Question Six
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Appendix L
Graph of Responses from Industry to Question Six
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Appendix M
Unpooled Tables for Questions Eight and Ten for
Academia and Industry Respectively
Please think about any weaknesses or deficiencies that you have noted in the
experience/performance of new college graduates recently incorporated into a new
product development. Rate each of the following skill statements relative to these
deficiencies for academia and industry respectively. Each competency value is listed for
academia and industry.
Table 18. Applies the innovation process.
Academia
Industry
Category
n=17
n=61
Not deficient
11.8 (2)
8.2 (5)
Slightly deficient
17.6 (3)
27.9 (17)
Somewhat deficient
35.3 (6)
27.9 (17)
Deficient
23.5 (4)
18.0 (11)
Very deficient
5.9 (1)
6.6 (4)
Extremely deficient
5.9 (1)
4.9 (3)
N/A
0.0 (0)
6.6 (4)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 19. Selects appropriate ingredients for projects.
Academia
Industry
Category
n=18
n=61
Not deficient
16.7 (3)
8.2 (5)
Slightly deficient
11.1 (2)
31.1 (19)
Somewhat deficient
38.9 (7)
27.9 (17)
Deficient
16.7 (3)
14.8 (9)
Very deficient
16.7 (3)
9.8 (6)
Extremely deficient
0.0 (0)
3.3 (2)
N/A
0.0 (0)
4.9 (3)
*Values reported are relative frequencies followed by frequencies [%(n).]

	
  

104

Table 20. Completes procedure for cost analysis.
Category

Academia
Industry
n=18
n=61
Not deficient
0.0 (0)
4.9 (3)
Slightly deficient
27.8 (5)
14.8 (9)
Somewhat deficient
22.2 (4)
26.2 (16)
Deficient
22.2 (4)
27.9 (17)
Very deficient
16.7 (3)
9.8 (6)
Extremely deficient
5.6 (1)
4.9 (3)
N/A
5.6 (1)
11.5 (7)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 21. Considers large-scale production systems.
Academia
Industry
Category
n=18
n=61
Not deficient
0.0 (0)
4.9 (3)
Slightly deficient
22.2 (4)
6.6 (4)
Somewhat deficient
38.9 (7)
24.6 (15)
Deficient
16.7 (3)
32.8 (20)
Very deficient
16.7 (3)
18.0 (11)
Extremely deficient
5.6 (1)
6.6 (4)
N/A
0.0 (0)
6.6 (4)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 22. Compiles the market research for projects.
Academia
Industry
Category
n=18
n=61
Not deficient
5.6 (1)
6.6 (4)
Slightly deficient
38.9 (7)
13.1 (8)
Somewhat deficient
5.6 (1)
16.4 (10)
Deficient
16.7 (3)
26.2 (16)
Very deficient
27.8 (5)
8.2 (5)
Extremely deficient
5.6 (1)
8.2 (5)
N/A
0.0 (0)
21.3 (13)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Table 23. Assesses consumers preferences.
Academia
Industry
Category
n=18
n=61
Not deficient
27.8 (5)
3.3 (2)
Slightly deficient
22.2 (4)
13.1 (8)
Somewhat deficient
38.9 (7)
29.5 (18)
Deficient
5.6 (1)
21.3 (13)
Very deficient
0.0 (0)
13.1 (8)
Extremely deficient
5.6 (1)
4.9 (3)
N/A
0.0 (0)
14.8 (9)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 24. Conducts shelf life testing.
Academia
Industry
Category
n=18
n=60
Not deficient
0.0 (0)
15.0 (9)
Slightly deficient
55.6 (10)
30.0 (18)
Somewhat deficient
16.7 (3)
13.3 (8)
Deficient
11.1 (2)
28.3 (17)
Very deficient
16.7 (3)
3.3 (2)
Extremely deficient
0.0 (0)
1.7 (1)
N/A
0.0 (0)
8.3 (5)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 25. Performs food safety testing.
Academia
Industry
Category
n=18
n=61
Not deficient
11.1 (2)
23.0 (14)
Slightly deficient
33.3 (6)
21.3 (13)
Somewhat deficient
33.3 (6)
14.8 (9)
Deficient
11.1 (2)
18.0 (11)
Very deficient
0.0 (0)
3.3 (2)
Extremely deficient
5.6 (1)
1.6 (1)
N/A
5.6 (1)
18.0 (11)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Table 26. Applies procedures for sensory evaluation and testing.
Academia
Industry
Category
n=18
n=61
Not deficient
11.1 (2)
13.1 (8)
Slightly deficient
50.0 (9)
29.5 (18)
Somewhat deficient
27.8 (5)
29.5 (18)
Deficient
5.6 (1)
16.4 (10)
Very deficient
0.0 (0)
4.9 (3)
Extremely deficient
5.6 (1)
0.0 (0)
N/A
0.0 (0)
6.6 (4)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 27. Applies clean labeling procedures.
Academia
Industry
Category
n=18
n=61
Not deficient
0.0 (0)
9.8 (6)
Slightly deficient
38.9 (7)
16.4 (10)
Somewhat deficient
16.7 (3)
24.6 (15)
Deficient
22.2 (4)
26.2 (16)
Very deficient
11.1 (2)
6.6 (4)
Extremely deficient
5.6 (1)
3.3 (2)
N/A
5.6 (1)
13.1 (8)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 28. Applies basic packaging design procedures.
Academia
Industry
Category
n=17
n=61
Not deficient
5.9 (1)
6.5 (4)
Slightly deficient
23.5 (4)
16.4 (10)
Somewhat deficient
23.5 (4)
23.0 (14)
Deficient
17.6 (3)
18.0 (11)
Very deficient
11.8 (2)
4.9 (3)
Extremely deficient
11.8 (2)
4.9 (3)
N/A
5.9 (1)
26.2 (16)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Table 29. Performs nutritional analysis.
Academia
Industry
Category
n=18
n=61
Not deficient
16.7 (3)
21.3 (13)
Slightly deficient
38.9 (7)
27.9 (17)
Somewhat deficient
16.7 (3)
16.4 (10)
Deficient
5.6 (1)
14.8 (9)
Very deficient
11.1 (2)
4.9 (3)
Extremely deficient
5.6 (1)
1.6 (1)
N/A
5.6 (1)
13.1 (8)
*Values reported are relative frequencies followed by frequencies [%(n).]
Table 30. Completes post launch review and assessment.
Academia
Industry
Category
n=18
n=60
Not deficient
5.6 (1)
5.0 (3)
Slightly deficient
11.1 (2)
6.7 (4)
Somewhat deficient
27.8 (5)
23.3 (14)
Deficient
22.2 (4)
33.3 (20)
Very deficient
16.7 (3)
11.7 (7)
Extremely deficient
16.7 (3)
5.0 (3)
N/A
0.0 (0)
15.0 (9)
*Values reported are relative frequencies followed by frequencies [%(n).]
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Appendix O
Graph of Responses from Industry to Question Ten
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Appendix P
Comments Made by Industry and Academia for Questions Four, Five and Six
Industry Comments for Question 4

	
  

1.

Tasting skills/flavor applications.

2.

Familiarity with micro stability limitations/requirements (pH, water activity,
thermal processing, etc.).

3.

Formulation and statistical calculations.

4.

Use of experimental design in NPD.

5.

The ability to formulate food products and the ability to 'tell a story' about
your consumer.

6.

Project Mgmt (MS Project style Gantt chart) Cross functional team mgmt.

7.

Communication, Collaboration.

8.

Interpersonal skills which allow interface with consumers.

9.

Culinary, understanding different ethnic foods & their components.

10.

Basic skill in Marketing/Consumer communication.

11.

In most food companies, the food scientist is focused on developing new
products from conception to commercialization. Market trend analysis and
nutritional analysis are usually done by other groups in the company. The
food scientist should know what they are, but not necessarily be able to
perform the analysis himself.

12.

Ingredient interaction, process parameters, sequence of ingredients and
temperature.

13.

Pricing.

14.

Knowledge of food processing and packaging.

15.

Being an optimist.
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16.

Writing, speaking, facilitation, relating to others.

17.

Stay up-to-date on current consumer trends.

18.

Culinary knowledge & trends.

19.

Documentation procedures, tracking history, archival retrieval.

20.

Listening, ability to tow the line even if you disagree, knowing your
audience!!! #1 absolutely knowing your audience. How to related to them
and talk to them, marketing does not want to hear anything in scientific
terms.

	
  
	
  

Industry Comments for Question 5

	
  

1.

Execution of Design of Experiment Methodology.

2.

Process/systems development.

3.

Unit operations and role of manufacturing in development.

4.

Right to market assessment (patent searches), ingredient functionality,
regulatory issues.

5.

The process of Innovation in a company environment.

6.

Computer usage skills in Microsoft applications are a must, clear and
understandable speech on the phone and in person, problem-solving ability
is a must, independent thinking is a must. College courses should include
thinking skills as well as filling the minds of the students with facts. If we
do not think on our feet and have good decision making skills, we will not
be good food scientists. If we cannot communicate effectively with internal
and external customers, we will not be successful. We must be able to
accept rejection and repetitive and redundant work to build a successful
finished product. It may take many iterations to get a product just right for
the customer. We want our customers to be delighted, not just placated.
Organizational skills and time management skills are a must. Good math
skills are a must. Good writing skills are a must.

7.

Packaging development depends on the company and size, in our company
there is a separate team for Package development.

8.

Empathy, consumer and customer connecting.
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9.

Global vision—where does your part fit into the whole piece?

10.

Again, know you Audience (!!) And Ability to type.

Industry Comments for Question 6
1.

How to work with Operations personnel.

2.

Robust experimental design.

3.

Understanding the interaction with plant operations management and
workers. Importance of understanding the process to gaining respect with
these people.

4.

Understanding processing equipment & how they work.

5.

Sales team schedules and routines, transfer of responsibility to plant.

6.

Scale up issues and opportunities.

7.

Understanding the processes that will be necessary to make a product is a
must. In production, the process is everything. It is useful to understand
basic statistical process control and capability analysis, but not necessary.

8.

Team work.

9.

Relating to the sales team, field experience.

10.

Global vision - how does your piece affect launch of product.

11.

It becomes specific at this point to the line/equipment, this is something you
have to learn internally at each company.

Academia Comments for Question 4

	
  

1.

Category appraisal.

2.

Basic familiarity with cooking methods and ingredients.

3.

Ideation starts with the market, then actual PD!

4.

Must be able to reverse engineer products from ingredient statement.
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Academia Comments for Question 5
1.

Product optimization concept.

2.

Familiarity with many different industrial ingredients, flavors and colors.

3.

Packaging structure is equally important to design.

Academia Comments for Question 6
1.

	
  

Practicality of product and process for production.
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